Abstract
A short story of exaggerated expectations
When an express railway connection to Oslo's new airport at Gardermoen was planned in the early 1990s, the need was justified by referring to a forecast showing that 60% of aeroplane passengers would use the express train between the airport and the city of Oslo. However, the traffic forecasting models focused on rail as the only public transport option, in spite of the fact that there was already a bus service along the route. Moreover, the forecasts did not consider how ticket price would influence the market share. As a result, the forecasts exaggerated the number of rail passengers by 67%, and hence overestimated the need for the new railway line. Other alternatives for augmenting the public transport services between Oslo and the airport, such as improved, low-fare express bus services, were not investigated.
Needless to say, revenue from the railway line is substantially lower than what was predicted. Together with higher-than-forecast operational and construction costs, this implies that "the possibility for the rail line to become a profitable project, as presupposed to be in the Parliamentary decision on the development and financing of the airport and connecting surface transport services, can be entirely ruled out" (NOU, 1999) . Unfortunately, the above example is not a rare or anecdotal case. Experience from a number of largescale investment projects has shown that the needs analyses on which decisions to implement the projects were based have often been insufficient and sometimes misleading.
Both in biological and psychological research, the innate, static, objective and measurable nature of needs is often emphasized (Lian, 2000) . Contrary to this, needs are conceived as purely subjective within economics, where market demand for commodities and services is considered an adequate indication of human needs or preferences. Preferences are considered to influence the way individuals allocate their income to different types of consumption. Distinct from this view, sociological research views needs as socio-culturally constructed (except for biological needs related to mere survival). Sociologists also distinguish between needs and wants. We may need something that we do not wish for, and we may wish for something we do not need. For example, a child may be in need of nutrition from vegetables and not from soda pops, but still wishes to have soda pops for all meals and to be excused from eating vegetables. Needs in a sociological sense are related to accepted norms. A need may not necessarily be recognized by the individual in question (Lian, ibid.) . Social and economic needs that cannot be met through individuals' purchase of commodities and services, but are covered for society as a whole, or for large groups jointly (e.g. needs for legal protection, traffic arteries, etc.) are termed collective needs (Kunnskapsforlaget, 1996-98) .
Both wants and needs are always tied to value prioritizations -they are not value neutral. Needs evolve within certain historical and cultural contexts. There is a reciprocal influence between social development and needs. Apart from the physiological life necessities demanded by our biological constitution, prevailing opinions about essential needs are social constructs. What are considered luxury needs in one historical period of time may at another point of time be considered necessary (Lian, ibid.). Figure 1 shows some elementary examples of the difference between needs and wants. In practice, the distinction is often less clear-cut. For example, we may want expensive fashion dresses or suits while what we need is just plain clothing. If we buy a fashion dress we may satisfy a need for clothing, but this need could be met in a much less expensive way. In connection with large-scale public work projects, the distinction between needs and wants may be much more complicated and blurred. McKillip (1987) defines a need as "the value-based finding that a population group has a problem that can be solved". The investment projects focused on in this book are physical structures and systems, e.g. transport infrastructure, building complexes or military infrastructure. These are essentially meant to respond to what is termed collective needs
But not exclusively -the ambitions and wishes of individuals to realize projects that may serve as monuments to their work may also play a role. The same applies to the wishes of involved agents for economical gain.
above. The extent to which there is a need for an investment project can generally be assessed by comparing the anticipated effects of the project with the needs expressed by users and other affected groups.
However, unlike many consumer goods, it is difficult to measure the effect of large-scale public works projects on the basis of individual or singular needs. This is partly due to the fact that such projects are supposed to meet collective as well as individual needs, often across several generations. Stakeholders affected by the projects frequently have different and conflicting views and priorities regarding needs (Røsnes, 1992.) In practice, power relations determine which groups will have their needs catered for by society (Thomsen, 2000) .
It may therefore be difficult to state with certainty to what extent there is a need for large public investment projects, or to make objective comparisons between alternative projects. The needs may be expressed indirectly through demands in the market, but as mentioned above, needs and wants do not necessarily concur. People may not have the economic ability or purchasing power to express their needs in the form of market demand. Needs may also be expressed by initiatives from public authorities, or as wishes put forward by different groups in society.
Needs at different levels
A distinction is commonly made between primary (basic) and secondary (acquired or derived) needs. Needs may be ranked hierarchically, where the most basic needs (physiological needs for food, drinking water and protection against pain, cold and heat) must be met first (Maslow, 1962; WCED, 1987; Assiter and Noonan, 2007) . Needs at different levels in the hierarchy may be linked. For many people, the satisfaction of a need high up in the chain (e.g. happiness) depends on the presence of certain pre-conditions (e.g. material security, love and social esteem/contact). Obtaining the latter states may be considered "means" or "solutions" in order to meet the higher need of happiness. Material security, love and social esteem/contact may also be considered as needs in their own right, but at a somewhat lower level in the hierarchy than the need for happiness. In order to meet the need for material security, employment may be a means or a solution. It may also have its own place in the hierarchy of needs.
Similarly, "improved transport between A and B" may be a need at one level, whereas "higher road standards between A and B" is a need at a lower level 2 . Typically, needs at higher levels can be met in different ways, where each of these means/solutions may appear as needs at a lower level. Thus, a ramification and specification of needs occurs when moving downward in the hierarchy. The less generally a need is defined, the stronger the ties established towards specific types of solutions.
Early-stage needs analysis vs. needs analyses at later stages of a project
In order to ensure that investment projects fulfil high-priority societal needs, which may differ from those within a specific sector, or among the proponents of a certain technical solution, the analysis should not start at too low a level in the chain of needs. It must be carried out at the concept or strategic level, i.e. at the early stage of project planning, before decision-making on the choice of a concept solution. There may also be a requirement for more detailed needs analysis at later stages of project planning, but this cannot substitute the needs analysis required at the early stage of the project. If the needs analysis is conducted too late, the solution concept will be chosen without sufficient clarification of the needs existing in the situation from which the proposal for the investment project emanated. The needs analysis will then be reduced to an analysis of the demand for a certain technical solution (and any initiatives to remedy its side effects).
Interdependence between needs analysis, goal formulation and impact assessment
Needs analysis, goal formulation and impact assessment are separate activities, but are mutually dependent. When there is a need for a project, the implication is that the project will have certain effects, and highlight particular needs. When formulating goals, a decision must be taken as to which needs among those identified should be fulfilled. Equally, goal formulation pre-supposes that a relevant initiative or project can be undertaken, with the desired effects. Moreover, goal formulations and identified needs have a bearing on the selection of the types of consequences on which the impact assessment should focus. These conditions underline the necessity of tight connections between needs analyses, goal formulations and impact assessments in project planning.
An essential feature in large-scale investment projects is their justification in relation to national political objectives within the sectors to which the projects belong, as well as across sectors. The political objectives indicate which needs to prioritize among all those that might be identified in a situation. In order to achieve the objectives, and meet the underlying needs, a range of conceivable solutions, may be apparent.
Project-triggering needs, and needs related to the side effects of projects
In large investment projects, a distinguishing feature is between the need(s) forming the main motivation for a proposed project, and other needs that also ought to be taken into consideration if the project is realized. For example, in a project to establish a new railway line, the immediate justification -or "project-triggering need" -might be to establish a fast and direct train connection between two cities, A and B. If this was the only need to consider, the best solution would be to build the track along a straight line between the two. However, if the shortest connection cuts across a natural recreation area of importance to local inhabitants and visiting tourists, such a solution would not be the best one (unless a tunnel was built under the natural area), because it would violate the need to keep the area free of technological encroachment. However, railway connections to minor settlements located between cities A and B might offer new employment opportunities for residents of these settlements (commuting to the cities would be easier) and also make these locations more attractive for businesses. If such regional policy considerations were defined as part of the need, the need fulfilment would perhaps be highest if the line passed through these settlements. This would, however, be at the expense of the wish for the shortest possible travel time between cities A and B.
The example shows that initiatives arising from a given need may have positive as well as negative side effects. In a societal perspective, it will be necessary to obtain the largest possible positive, and the smallest possible negative side effects, while at the same time meeting the need that was originally used to justify the project. It is a matter of balancing between different needs, where the most favourable solution for society will often be different from that based solely on the "project-triggering" need.
Moreover, different needs will often be associated with different stakeholder groups. In the above example, the fastest possible train connection between A and B will serve those who travel the full distance between the two cities (including passengers getting on or off at stations beyond this route). On the other hand, the need for train stops between A and B will primarily be felt by those who live in, or have errands to, these local communities. The need for avoiding encroachment into the natural area will apply particularly to environmentalists and outdoor recreation enthusiasts. Outdoor recreation visitors may, at the same time, have a need for easy access to the area by rail. If a station is built close to the area, without the railway line intersecting it, both these needs may be met.
In this example, the project-triggering need was defined in relation to a specific mode of travel, i.e. rail. The need can, however, be defined at a more general level, e.g. in terms of a lower friction of distance between town A and town B. If the need is defined in this way, alternative solutions to a railway (e.g. an express bus line or maybe a highway) might contribute to meet the need. Table 1 shows examples of project-triggering needs, together with needs related to side effects for three different concept solutions in the energy sector. The table does not offer definite conclusions on relevant solution concepts nor on needs related to side effects. For example, demand-oriented interventions (e.g. initiatives to improve energy efficiency or reduce excessive electricity consumption) might also be considered as possible solution concepts in a situation where the use of electricity threatens to exceed the existing supply capacity if current trends of growth continue. • Need for realizing potential regional economic gains.
• Need for replacing/ preventing electricity production based on fossil fuels
• Need for realizing potential regional economic gains and establishing permanent gas related industrial jobs.
• Need for utilizing surplus heat for district heating.
• Need for replacing electricity import from more polluting coal or oil-fired power plants
• Need for realizing potential regional economic gains.
• Need for replacing/preventing electricity production based on fossil fuels Apart from the frequent occurrence of different, often competing and conflicting needs related to public investment projects, some derived needs may also appear. Needs for interventions or installations in order for the proposed project to operate in a functional way, and to meet safety and environmental requirements, are examples of this category. In the above-mentioned case, there might be a derived need for a tunnel under the natural area if it is considered politically unacceptable to let the railway track fragment it, and if the increase in travel time resulting from the track circumventing the area is also rejected. It is important to identify such derived needs in order to avoid too narrow a definition of the project. The likelihood of cost overrun and delays at the stage of implementation is high if cost estimates and work schedules are based on a "stripped" project, later requiring additional grants in order to be fully functional or to meet safety and environmental standards.
Methodology
Needs analyses may be based on different interpretations of the notion of need. They may also be carried out within more or less objectivistic versus interpretative perspectives (Hiebert and Smallwood, 1987) . Methods for needs analyses can be classified into three main categories: normative, market oriented and interest group oriented.
Normative analyses are based on political objectives or experts' definitions of appropriate levels of service or performance. The use of quantitative norms related to specific technical solutions also belongs to this approach. Market oriented analyses aim at measuring the demand for a planned facility, either in the form of income from tickets, user fees etc., or from the number of users (e.g. the number of vehicles on a new road). Such analyses often use model simulations, perhaps based on investigations of willingness-to-pay. An alternative kind of demand-oriented needs analysis is the reference class prognosis method (cf. below). Interest group orientated analyses involve the collection of information about the needs of different interest groups in connection with a set of problems. These may be public authorities, groups within business life, or groups within civil society.
Seen from a planner's perspective, needs analyses aim to identify needs that can be met by potential initiatives (McKillip, 1987 ). An analysis should therefore not focus on needs that the planning agency cannot be expected meet. We do not analyze the "need" for sunshine on Midsummer Eve! That said, it is important to be aware that the availability of policy instruments is largely a political question. Needs that are considered to be politically important may induce politicians to accept policy instruments they would normally be reluctant to use.
The situation in which planning of large-scale governmental investment projects takes place, is often characterized by ambiguity, dynamic environments, lack of clarity about the content and unclear means, ends and boundaries of the analysis. In particular, available information will usually be limited at the early stage of planning. Carrying out the needs analysis as a closed and purely "objectivistic" optimizing process will be ill-placed in this context. A more open and interpretative needs analysis would be more appropriate, involving various interest groups and utilizing alternative forms of knowledge together with the expert knowledge of the authorities. In order to balance between the needs and interests of different groups, these must be made known, and the various groups must therefore be given the chance to express their needs. Relevant citizen participation methods in connection with needs analyses include focus group discussions, nominal group sessions, public meetings, and public hearings (McKillip, 1987) . However, the involvement of different interest groups does not prevent formal analyses based on logic, scientific rationality and the measurable from being included as part of the broad interpretative analysis (Hiebert and Smallwood, 1987) . Brinkerhoff (1986) distinguishes between four different definitions of need, each giving rise to different analytical approaches:
• Need understood as deviation between the actual situation and an ideal, normative or expected standard. Using this definition makes possible a measurable, precise and specific identification of needs. The deviation-based need definition requires that both the present and the desired standard are measurable, and that a desirable standard has been set in advance, i.e. something against which to benchmark.
• "Democratic" 3
• Diagnostic needs are defined through research and causal analyses. When such analyses show a causal relationship, e.g. that A contributes to obtaining B, then A is needed for B.
The strength of this need definition is that it can discover "true" needs and show their validity.
need definition. Needs are defined here as what most people prefer, choose or "vote for". Participating in the process of need definition invites acceptance and commitment, and may thus contribute to stronger efforts being directed towards satisfying these needs.
• "Analytic" needs are discovered through intuition, insight, expert consideration or enlightenment. Because this need definition is not constrained by previously defined standards, majority opinions or established knowledge, "analytically" deduced needs may be ground-breaking and set new agendas. Table 2 is an attempt to classify the four previously mentioned main approaches (demand analysis, the reference class prognosis method, normative needs analysis and interest group based needs analysis) in relation to Brinkerhoff's four need definitions and Hiebert and Smallwood's objectivisticinterpretative dimension. In deviation-based needs analyses, the need for intervention is deduced from the deviation between the norm and the actual level of need satisfaction. This approach requires a normative need assessment that may be relevant in situations where publicly adopted norms for need satisfaction exist. There is a paternalist element in this approach. The norms set within different sectors of society have often been developed and defined by professional experts within their respective fields. The politicians subsequently adopting these norms may have limited insight into their justification and the impact their implementation would have on sectors of society outside the fields in question. This may also be beyond the knowledge of the experts who formulated the norms -or they may deliberately choose to ignore it. It is not uncommon among experts in a particular subject to consider the satisfaction of needs to be more important within their own field than in other sectors of society. If such norms are adopted without the politicians being able to understand the consequences, in terms of resource consumption or conflicts related to other societal interests, they may be used to legitimize the investment in specific projects. In so doing, they may also hinder politicians from making real prioritizations between different needs. Large-scale public works projects affect a broad spectrum of interests and concerns, not all of which can depend on quantified, adopted norms for need satisfaction.
The so-called democratic need definition paves the way for demand analyses or other forms of mapping preferences among the population. The pitfall of this approach is that needs may be confused with wishes, and societal needs about which there is little knowledge in the population may accordingly be ignored. Demand analyses belong to a quantitative, objectivistic tradition. In many cases, it is important to estimate the number of users of a proposed public facility (e.g. a new road link or public transport service). Such estimates are necessary to determine the size of the investment project in a reasonable way. Within the transport sector, traffic forecasting, using transport modelling tools, is widely used in such analyses.
Demand analyses have, however, shown a tendency to focus one-sidedly on the project-triggering needs, ignoring those connected with possible side effects of a project. There are also important methodological problems associated with this approach in situations where political goals have been adopted, aiming at a development different from the one indicated by present trends. Within the transport sector, the forecasting tools most commonly used have been criticized for grossly underestimating the traffic-generating effect of road capacity increases in congested urban areas (Kenworthy, 1990; Nielsen and Fosgerau, 2005; Naess, 2006) , thus giving the misleading impression that road building in such areas can solve congestion problems. For rail projects and other project types where a high number of passengers/users are considered politically desirable, demand analyses often overestimate the actual demand (Flyvbjerg et al, 2003) . The so-called reference class prognosis method does not elucidate the demand for a new project "from within" based on characteristics of the specific project, but, instead, from a comparison of the project in question with a reference class of similar projects (Flyvbjerg et al, 2005) . This reduces the scope for over-optimistic forecasts, but not even this method pays attention to possible side effects. Mapping wishes among the population may also be carried out by means of more qualitative and interpretative approaches. Interest group based needs analyses are usually conducted as qualitative studies based on a "democratic" definition of needs.
Distinct from the deviation-based conception of needs, the diagnostic need definition looks at needs in order to sustain the strengths of a current situation in the future. It thereby avoids some of the pitfalls of needs analyses focusing solely on shortcomings. Diagnostic needs analyses make use of available scientific knowledge about the possible impacts of large-scale public works projects (and hence about any needs affected positively or negatively). Needs analyses based on this notion are likely to use objectivistic methods, but may also be carried out within an interpretative approach. A diagnostic approach is usefully employed in normative needs analyses, taking publicly adopted goals as the point of departure. One of the advantages of this approach is that it focuses naturally on both the projecttriggering needs, and also on needs connected to side effects. Analyses based on a diagnostic notion of needs may also be used to identify important "stakeholders" in an interest group based needs analysis.
Here, knowledge about causal relationships is used to identify need for initiatives that may satisfy the needs of different population groups. Interest group based needs analyses within a diagnostic perspective presuppose a close dialogue between professional experts and the involved interest groups.
Analyses based on the need definition termed by Brinkerhoff as "analytic" paves the way for an interpretative approach. Given its high degree of subjectivity, intuition and exploration of needs, in dialogue between participants, it is difficult to imagine this approach forming the basis for normative needs analyses, taking publicly adopted objectives as their point of departure. For interest group based needs analyses, such a combination of needs definition and analytical approach might sometimes be fruitful. It may, however, be difficult to establish the validity of the "analytically" deduced needs, and justify that priority should be given to them. It is therefore hard to imagine that needs analyses rooted mainly in this perspective may form the basis for prioritization and decision-making about billionEuro government investment projects.
Backcasting vs. forecasting
Needs analyses often include predictions for the future. The investments made in order to meet needs ought not to become insufficient or superfluous a few years after their implementation. This future orientation may take two essentially different forms. The analyst may produce a trend prolongation and use it as a basis for assessing the need for a certain type of facility in, say,fifteen years time. Available statistics and social indicators will offer relevant input data for an extrapolation of the development during recent years. This may envisage how the composition of population groups, with varying needs for a type of service or facility, is likely to develop within the geographical area covered by the analysis (McKillip, 1987) .
However, a trend-based development is not always considered desirable. If public authorities have at their disposal policy instruments that may contribute to change a present, undesirable development, it would be inappropriate to base the needs analysis on a continuation of this undesirable development. Instead, the needs analysis may take as its departure a desirable future situation and "calculate backward" to the initiatives that should be implemented today, in order to start a development leading to the desired future situation. This latter technique is termed "backcasting" (Dreborg, 1996) , as distinct from making forecasts based on observed traits of development. Backcasting is a declared normative method that presupposes political willingness and ability to intervene in the development. Forecasting involves adapting to the development rather than trying to change it. However, needs analyses based on trend analyses are no more neutral than analyses presupposing trend breaks. The values supported by trend-adapting analyses are also those supported by the present development, and benefit from its continuation.
Needs analyses within the transport sector may serve as an illustration of the difference between the two approaches. Whereas most European countries until the early 1990s attempted to adapt to expected traffic growth in metropolitan areas by increasing road capacity ("predict and provide"), several countries (including the UK and Norway) now aim at curbing this growth (Hine and Preston, 2003; Norwegian Ministry of the Environment, 1993; St.meld,2001-2) . Within the latter approach, a projected continuation of metropolitan traffic growth would not be interpreted as an indication of a need for further road construction, but rather as an indication of a need for intervention, e.g. road pricing or improved public transport, to prevent the forecast from coming true ("predict and prevent").
Forecasting the future situation from present traits of development, with subsequent identification of the need for projects in order to adapt to the expected development, is a typical approach within demand analyses. Whereas these are reactive, needs analyses based on backcasting are more proactive.
Backcasting-based needs analyses may also make use of predictions based on present traits of development. Such a combined approach was employed in the Swedish transport research project "Travels in the Future" (Steen et al, 1997) , which included both backcasting and forecasting, and used a diagnostic (identifying causal factors influencing the development of transport) and a deviationbased notion of needs (identifying the deviation between an environmentally sustainable and a trendbased level of future CO 2 emissions).
Some of the problems associated with demand-based needs analyses (notably over-optimistic assessments of the demand) may be avoided by comparing the proposed project with a class of comparable projects, instead of calculating the demand "from within". However, in some cases it may be desirable to establish a different context for the project than the one applying to the reference projects (e.g. road pricing influencing the field of competition between personal car use and public transport). In such cases, the number of projects from similar contexts will often be too low to allow for statistical comparison. In order to apply the reference class prognosis method in such a situation, a so-called "analytic generalization" (Yin, 1994) from the reference projects to the proposed project must be made, using counterfactual reasoning to assess what the demand among the reference projects might have been if their contexts had been similar to the proposed project. This requires knowledge of cause-and-effect relationships between, respectively, the elements of the project context that deviate from the reference projects, and the demand. Usually, only the project-triggering needs can be compared directly by means of the reference class prognosis method. In order to incorporate needs connected with side effects, and differences between population groups, an additional judgement about the geographical and social context of the proposed investment project must be made. The need for intervention in connection with side effects must be assessed using scientific and professional knowledge about causal relationships between different characteristics of the project in question and other categories that may be affected.
There is much to be said for combining different analytical methods and perspectives within the same needs analysis. This, at least, applies to projects of the magnitude dealt with in this book. By combining several methods, the deficiencies and weaknesses of one method may be compensated by the strengths of an alternative method.
Deficiencies in current practice
Experience from a number of large-scale investment projects has shown that the needs analyses on which decisions to implement the projects were based, were often insufficient and even misleading. Sometimes there had been no publicly available needs analysis at all. Formal needs analysis may frequently be absent in the early stage of planning. Research literature on deficiencies and distortions in needs analyses, in the context of large-scale government investment projects, shows that this is a serious and widespread phenomenon., The problem is partly due to defective qualitative surveying of the various needs occurring in the situation which a proposed investment project is supposed to improve; and partly to misleading quantifying of the demand for a chosen project concept.
Defective qualitative surveying of needs
When needs analyses narrow the identification of needs down to the market demand for a specific solution, while ignoring the broader spectrum of societal needs that might justify, or be affected by, an investment project, there is a danger that the needs of the originators of the project are confused with society's needs. The wishes of narrow interest groups for economic benefits, prestige or ideologically preferred solutions might take precedence over national political objectives and the needs of broader groups in society 4 .
Lack of distinction between normatively/socially defined needs and market demand is especially problematic in situations where politically adopted goals seek a development different from that indicated by present trends and market demand. Depicting one particular technical solution as the need suggests that the needs analyses were carried out at project level instead of at a strategic planning level, legitimizing a chosen solution, rather than exploring the project-relevant needs existing in the situation, and identifying possible ways of meeting these needs. Missing or distorted assessment of needs in connection with side effects occurs when the needs analysis is reduced to an analysis of the demand for a proposed solution, and in cases where assumed positive side effects are included as part of the justification for a project, while ignoring negative side effects. Neglecting to survey and assess the needs of different stakeholders/population groups may result in undesirable distribution of benefits and burdens, protests, and implementation problems. Delayed identification of needs for additional investment necessary for the installation to function in an effective or environmentally defensible way, frequently leads to cost overrun and delayed completion.
Defective surveying of project-relevant needs sometimes results from lack of knowledge and narrow horizons among the professionals performing the analysis. If the needs analyses are only performed by professional specialists within a particular sector, there is a risk that side effects, and alternative solutions will be ignored. Lack of cross-sector integration in public administration may be another cause of narrow needs analyses. The sectors represent different "cultures" in terms of dominating values, attitudes and opinions about which needs are the most important. Pressure from other sectors of society, urging an agency to downsize traditional tasks, may be perceived by the employees as a threat against their jobs. Disagreement over adopted objectives is another, related cause of narrowness in needs analyses If the professionals running the needs analysis believe that the decision-making bodies do not care much about some objectives affected by an investment project, they may deem it unnecessary to include needs related to these objectives in the analysis. Finally, there may be contested knowledge about the relationship between intervention and need fulfilment. Knowledge which is counter-intuitive, or is perceived as threatening to general lifestyles and customs, runs the risk of being rejected in policy-making. In practice, power often determines what will be accepted as truth.
Biased quantification
Misleading quantification of the demand for the chosen solution
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Professional insufficiency (defective methods of analysis, poor databases etc.) and unforeseen events may partially explain inaccuracy of quantitative need assessments. However, the various types of errors and deficiencies show a clearly non-random pattern. As a rule, they function to support a certain conclusion: that investment in the proposed technical solution is desirable and necessary. An alternative explanation of the widespread tendency of forecasts to give a more positive picture of projects than what turns out to be the case, may simply be a human tendency to wishful thinking. However, an analysis by Flyvbjerg (2005) of opinions among project managers and evaluation researchers about causes of forecast inaccuracy and distortion in transport infrastructure projects, indicates that biased assessments made by consultants or project promoters may be an important cause of this inaccuracy, especially for rail projects. The material supports a suspicion that deliberate distortion of the analysis in order to make the project appear in a favourable light, may be a frequently occurring phenomenon. This conclusion is underpinned by comparison with American (Wachs, 1989) , Norwegian (NOU 1999) and Danish examples (Naess, 2006) . usually implies that the need for a proposed project is exaggerated, either through an overestimation of the demand for the project itself, or by drawing too negative a picture of the consequences of suppressed demand in case of nonrealization of the project. Overly optimistic demand analyses have been documented for railway projects, especially urban rail, but also occur quite frequently in connection with investment in roads or tourist facilities in remote areas. There are also examples of underestimation of demand in situations where growth is not considered desirable. This has occurred in connection with proposed road investment in urban areas, where reduction of car traffic is a goal. In addition, misleading analyses of what will happen if a proposed investment project is not implemented, have sometimes given the impression that the proposed solution is necessary, in order to preclude a future situation few would wish for.
The suspicion that deliberate distortions are made in order to have projects implemented that would otherwise not gain political support, is supported by the fact that exaggerated forecasts of the number of rail passengers is often accompanied by grossly underrated construction cost estimates. For road projects, the deviation between forecasting and actual traffic shows a more complicated pattern. However, a comparison of traffic forecasting for Danish road projects commenced before 1980 with similar projects in the period 1980-90 hints at strategically underestimated traffic forecasts in the 1980s, when Denmark placed stronger emphasis on reducing gasoline consumption than most other European countries. (Naess et al, 2006) . Model computations are influenced by the individuals who construct the models and carry out the analyses, and the background, knowledge and attitudes of these individuals. The consultants often integrate their own political preferences into the framework of the forecasts. Project promoters often have an interest -economic or prestige-related -in presenting the project in as favourable a light as possible. In a situation where there are few sanctions against those who make inaccurate forecasts, accurate projections may be counter-productive, because the project runs the risk that other projects bolstered by over-optimistic analyses will be preferred (Flyvbjerg et al, 2003) .
Many of the above-mentioned examples are from large transport investment projects. This mirrors the fact that research into the quality of need and demand analyses has frequently focused on this sector. Transport is a sector of society where political goals often point in a direction different from the trend development, and where a large proportion of projects have an institutional anchoring that may direct the focus toward a particular type of solution (new or extended roads), instead of the transport/accessibility needs to which road construction is but one among several possible answers. However, in sectors without political goals, and with less extensive project side effects, needs analyses confining themselves to project-triggering needs, or market demand, run the risk of overlooking important and relevant needs. Exaggerated demand analyses may lead to misplaced investment, which might have been avoided if the scaling of the project were based on more realistic assessments of the demand.
Conclusions and recommendations
Any needs analysis presupposes that assumptions are made about the effects of possible interventions. Often, the effects in question are changed activity patterns among potential users of the planned facilities. However, theoretical and empirical knowledge about such effects is often incomplete and nearly always context-dependent. When using such knowledge in needs analyses, it has to be interpreted, adapted and modified according to the situation in hand. Moreover, in addition to the impacts of the planned investment project, a number of other factors can also influence the satisfaction of the needs addressed by the project. The relative influence of these factors may change as society changes. The context after the implementation of a large-scale public works project will necessarily be different from the situation at the time when the project idea was conceived. Together, these circumstances imply a considerable and unavoidable uncertainty about the level of need satisfaction after the realization of a large government investment project (Naess, 2004b) . This uncertainty will be high at the early stage of planning, where the details of the project have not yet been designed and the available information is less than it will be at later stages of the planning process. This has implications in terms of appropriate levels of measurement in early-stage assessments of needs for large-scale investment projects. More specifically, the reasonableness of using sophisticated mathematical prediction models in such analyses could be questioned.
Based on the review of methods of analysis, and the experience of deficient and misleading needs analyses, the following guidelines are recommended regarding the extent and demarcation of needs analyses, requirements on the documentation material, appropriate scheduling, and organizational responsibility:
Extent and demarcation
The needs analysis must cover all relevant societal needs, not only those expressed as willingness-topay. In particular, needs incorporated into national-level politically adopted government objectives must be given due consideration. Needs analyses at the early planning stage of large-scale government investment projects must be carried out at a strategic level, not at a project level. This implies that the analysis must focus on a higher level in the hierarchy of needs than the more narrowly-defined needs directly tied to a particular type of technical solution. The needs analysis must not only elucidate the "project-triggering" needs, but also those connected with negative and positive side effects.
In a situation where, for instance, a hydro-electric development project has been proposed, the analysis of the need for such a project must consider the need for an adequate level of electricity supply, the need for realizing potential environmental benefits (employment, renewable energy etc.) as well as the need to avoid or reduce negative side effects on natural recreation areas, cultural heritage sites etc. This implies that collective needs expressed in the political priorities of several ministries (notably the ministries of Petroleum and Energy, Local Government and Regional Development, Environment, and Agriculture and Food), as well as affected regional and local authorities, must be taken into account, along with consumer demand for electricity. The needs of population groups particularly affected must be identified. The needs analysis should therefore be carried out as a process involving a broad spectrum of affected parties.
The documentation material
Different methods of analysing and gathering perspectives should be combined in a needs analysis. In this way the deficiencies and weaknesses of one method may be compensated by the strengths of an alternative method. The methods chosen should together enable identification of all relevant needs -"project-triggering" needs, as well as needs in connection with side effects -and assessment of their importance and relevance to different population groups. Different needs should be measured at appropriate levels. Needs that can reasonably be expressed in economic terms may be "translated" into monetary units in order to facilitate subsequent economic analyses. When making such economic assessments of needs, due attention must be directed towards the fact that considerable uncertainty and disagreement usually exists about the assumptions on which the calculations are based. This should be exposed by indicating uncertainty margins around the estimates.
Figure 2
Schematic example of a presentation The importance of the need for the target group in question, and totals are indicated by asterisks: **** = highly significant need, *** = considerable need, ** = some need, * = insignificant or no need. Project-triggering need 1 ** *** ** * ** Project-triggering need 2 *** * **** ** *** etc.
Needs

Needs in connection with positive side effects:
Positive side effect-related need 1 * ** * * ** Positive side effect-related need 2 ** * ** * ** etc.
Needs in connection with negative side effects:
Negative side effect-related need 1 ** * ** **** *** Negative side effect-related need 2 **** *** ** *** *** etc.
The importance of needs that cannot reasonably be expressed in numbers or monetary terms may be indicated on a crude scale. Needs already quantified and/or assessed in monetary units, may be "translated" to this scale in presentations of the main conclusions of the needs analysis 6 . This makes it easier to compare between needs valuated in economic terms, those measured in other quantitative entities, or those impossible to quantify. Figure 2 shows schematically how an assessment scheme as indicated above might be designed.
Because of the societal nature of needs connected with large-scale government investment projects, the needs analysis should take, as its point of departure, general government objectives within relevant sectors of society -not only the sectors from which the "project-triggering" needs emanate, but also sectors that might be positively or negatively affected by side effects. Such a normative approach should be combined with the involvement of different interest groups, including different sectors (and possibly levels of administration) within the civil service, as well as groups in civil society and business life. The needs analysis should not be based on pre-formulated quantitative technical standards.
In many cases it will be necessary to prepare forecasts about the future use of a large investment project, e.g. a railway line. Provided that data about comparable projects are available, the reference prognosis method should be preferred to forecasts based on an "inside" assessment of the technical features of the project and possible circumstances that may affect the demand.
In needs analyses taking higher-level government goals as their point of departure, forecasts based on present trends should not stand alone. By comparing the future situation resulting from present traits of development within a policy area with a normatively desirable situation, any need for intervention to change the current development may be identified ("backcasting").
The considerable costs that transport modelling represents in many planning processes, makes the possibility of replacing such model computations with qualitative assessments of relevant factors, that may contribute to increase or reduce traffic, well worth considering. Transport modelling should only be included in needs analyses of large-scale government investment projects if the built-in assumptions of the model have been quality-controlled by independent experts from subject fields covering a wider range than that of the model makers.
Scheduling and organizational responsibility
The main needs analysis must be carried out at the early stage of project planning, before decisionmaking on the choice of a concept solution. There may also be a need for more detailed needs analyses at later stages of project planning, but these analyses cannot substitute those required at the early stage of the project.
The analysis should be conducted by an agency providing as "neutral a turf" as possible, e.g. a secretariat appointed by the affected ministries, and with a broad, interdisciplinary staff. Public hearings, citizen juries etc. should be organized, to make it possible for special interest groups and civil society to express criticism or support. The analysis should be subject to independent scientific evaluation (peer review). Professional sanctions should be enforced against planners and forecasters who repeatedly produce seriously misleading predictions.
